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Box No. n APPLICANT 


Name and address: (Family name followed by given name: for a legal entity, fiiU official 
designation The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant's State(that is country) of residence if no State 
of residence is indicated belowj 
ELI LILLY AND COMPANY 
LILLY CORPORATE CENTER 
INDIANAPOLIS — 
INDIANA 46285 

UNITED STATES OF AMERICA 


1 j This person is also inventor 


Telephone No. 
(317) 277 3725 


Facsimile No. 
(317) 2763861 


Teleprinter No. 

276051 ELI LILLY IND A 


State (that is. country) of nationality: 
United States of America 


state (that is, country) of residence: 
United States of America 


Thispersonisapplicantl | all designated X all designated States except j 1 the.Unitcd States | j 

for the purposes ofi 1 1 SUtes the United States of America 1 1 ofAmencaonly 1 1 the Supplemental Box 


Box No. m FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation The address must include postal code and name of country. The country of the 
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UNITED KINGDOM 


This person is: 

1 X 1 applicant only 

1 1 applicant and inventor 

1 1 inventor only (If this check-box 
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State (that is, country) of nationality: 
United Kinedom 


State (that is, country) of residence: 
United Kingdom 
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ferthepujposwof: | | States 1 1 the United States of America | | of America only ! 1 the Supplemental Box 


1 X Further applicants and/or (further) inventors are indicated on a continuation sheet. 
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The person identified below is hereby/has been appointed to act on behalf agent |"| common reprcscmaovc 
of the applicant(s) before the competent International Authorities as: L— J 1— J 


"iQame and address: (Family name followed by given name; for a legal entity, full official 

designation. The address must include postal code and name of country.) 

HAY, Martin A, 

Martin A. Hay & Co. 

13 Queen Victoria Street, Macclesfield 
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United Kingdom 


Telephone No. 
+44(0)1625 500057 


Facsimile No. 

+44 (0)1625 500058 


Teleprinter No. 
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1 [ applicant only 

1 applicant and inventor 
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State (that is. country) of nationality: 

1 \n'nM\ k'tnjjdom 


State (that is, country) of residence: 
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I I applicant only 

I X I applicant and inventor 

I inventor only (If this check-box 
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State (that is. country) of nationality: 
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State (that is. country) of residence: 
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1 1 applicant only 

[ X 1 applicant and inventor 

1 1 inventor only (If this check-box 
' ' is marked, do not fill in below.) 


State (that is, country) of nationality: 
1 United Kingdom 


1 StA\e (that is, country) of residence: 

1 United Kingdom - 
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RIMMER, Andrew David 
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I I applicant only 
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I I applicant only 

I X I applicant and inventor 
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JONES, Stuart Donald 
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cqmpared to aminoisoquinolines of similar factor Xa activity 
and structure. The PT assay is a coagulation assay and it 
is widely accepted that direct acting Factor Xa inhibitors 
which perform well in the PT assay are more likely to be 
good antithrombotics. 

in WO99/09053 certain 2-aminobenzamide compounds are 
disclosed as potential motilin receptor antagonists and in 
US 3268513 similar 2-aminobenzamide compounds are suggested 
as potential antibacterial agents. However, the novel 
compounds of the present invention have not before been 
suggested as potential serine protease inhibitors. 

Thus viewed from an one aspect the invention provides a 
serine protease inhibitor compound of formula (I) 



r 



(I) 

where R2 represents a 5 or 6 membered aromatic carbon ring 
optionally interrupted by a nitrogen, oxygen or sulphur ring 
atom, optionally being substituted in the 3 and/or 4 
position (in relation to the point of attachment of X-X) by 
halo, nitro, thiol, haloalkoxy, hydrazido, alkylhydrazido, 
amino, cyano, haloalkyl,. alkylthio, alkenyl, alkynyl, 
acylamino, tri or dif luoromethoxy, carboxy, acyloxy, MeS02- 
or Ri, or the substituents at the 3 and 4 positions taken 
together form a fused ring which is a 5 or 6 membered 
carbocyclic or heterocyclic ring optionally substituted by 
halo, haloalkoxy, haloalkyl, cyano, nitro, amino, hydrazido, 
alkylthio, alkenyl, alkynyl or Rij, and optionally 
substituted in the position alpha to the X-X group (i.e. 6 
position for a. six membered aromatic ring etc) by amino, 
hydroxy, halo, alkyl, carboxy, alkoxycarbonyl , cyano, amido. 
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aminoalkyl, alkoxy or alkylthio with the proviso that R2 
cannot be aminoisoquinolyl; 

each X independently is a C, N, 0 or S atom or a CO, 
CRia/ C(Ria)2 or NR^^ group, at least one X being C, CO, 
5 CRia or C(Ria)2; 

each Ria independently represents hydrogen or hydroxyl, 
alkoxy, alkyl, aminoalkyl, hydroxyalkyl alkoxyalkyl, 
alkoxycarbonyl , alkylaminocarbonyl , alkoxycarbonylamino , 
acyloxymethoxycarbonyl or alkylamino optionally substituted 
10 by hydroxy, alkylamino, alkoxy, 0x0, aryl or cycloalkyl; 

Rl is as defined for R^a/ provided that R^ is not 
unsubstituted aminoalkyl; 

•L is an organic linker group containing 1 to 5 bac]cbone 
atoms selected from C, N, 0 and S, or a branched alkyl or 
15 cyclic group; 

Y (the a-atom) is a nitrogen atom or a CRib group; 

Cy is a saturated or unsaturated, mono or poly cyclic, 
homo or heterocyclic group, preferably containing 5 to 10 
ring atoms and optionally substituted by groups R3a or 
20 phenyl optionally s\jbstituted by R3a; 

each R3a independently is Ric/ amino, halo, cyano, 
nitro, thiol, alkylthio, alkylsulphonyl , alkylsulphenyl, 
triazolyl, imidazolyl, tetrazolyl, hydrazido, alkyl 
imidazolyl, thiazolyl, alkyl thiazolyl, alkyl oxazolyl, 
25 oxazolyl, alkylsulphonamido, alkylaminosulphonyl , 
aminosulphonyl , haloalkoxy and haloalkyl; 

Lp is a lipophilic organic group; 

D is a hydrogen bond donor group; and n is 0, 1 or 2; 

and 

30 Rib, RiQ and R^j are as defined for Ria/ 



00111 

t 

or a physiologically tolerable salt thereof, e.g. a 
halide, phosphate or sulphate salt or a salt with ammonium 
or an organic amine such as ethylamine or meglumine. 

Compounds of formula I as defined above, but in which 
5 Ri is an unsubstituted aminoalkyl group are claimed in a co- 
pending application. 

In the compounds of the invention, where the alpha atom 
is carbon it preferably has the conformation that would 
result from construction from a D-a-aminoacid 
10 NH2-CRiti(Cy) -COOH where the NH2 represents part of X-X. 
Likewise the fourth substituent Rib at an alpha carbon is 
preferably a methyl or hydroxymethyl group or hydrogen. 

In the compounds. of the invention, unless otherwise 
indicated, aryl groups preferably contain 5 to 10 ring atoms 
15 optionally including 1, 2 or 3 heteroatoms selected from 0, 
N and S; alkyl, alkenyl or alkynyl groups or alkylene 
moieties preferably contain up to 6 carbons, e.g. C1-5 or 
^1-3' cyclic groups preferably have ring sizes of 3 to 8 
atoms; and fused multicyclic groups preferably contain 8 to 
20 16 ring atoms. 

Examples of particular values for Rx^ are: hydrogen, 
methyl or ethyl. R^^ is preferably a hydrogen atom. 

The linker group from the R2 group to the alpha atom is 
preferably selected from -CH=CH-, -CONH-, -CONRia-/ -NH-CO-, 
25 -NH-CH2-/ -CH2-NH-, -CH2O-, -OCH2-, -C00-, -0C=0- and 
-CH2CH2-. Preferably, the X moiety nearest to the alpha 
atom is an NH or O atom, most preferably a NH group. The X 
moiety alpha to the aromatic ring is preferably a carbon 
based group such as CH2 or CO, preferably CO. Thus a 
30 particularly preferred linker X-X is -CONH- . In an 

alternative embodiment the linker is preferably a -OCH2- 
group . 
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a-.4-fluoro substituent or Rg is 
dioxobenzo [b] thiophen-7-yl; 
(iii) 




S 



0 

5 in which q is 1 or 2/ 
s is 0 or 1; and 

Rg is -(CH2)c"Rc' -CHR^Rf/ or -CH2-CHReRf each of which 
is defined as above; 
(iv) 



in which Rt is piperidin-4-yl, piperidin-3-yl or 
pyrrolindin-3-yl, any of which may bear a C1-.3 alkyl 
substituent at the 1-position (preferably methyl, ethyl or, 
more preferably, 2 -propyl) ; or is phenyl (which phenyl 
15 may bear a fluoro, chloro, alkyl, methoxy or 

methyl sulphonyl substituent) ; or 



in which Het is a divalent 5 membered heteroaromatic group 
20 containing 1, 2 or 3 heteroatoms selected from 0, N and S 
and having the two ring atoms at which it is connected 
separated by one ring atom; 



10 




(V) 




h is 0 or 1; and 
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Rh is phenyl which may bear one or more R3 
substituents. 

17. A compound as claimed in Claim 16, in which 
5 (i) q is preferably 2, and 

in (a) Rq is piperidin-4-yl which may bear a (l-3C)alkyl 
substituent at the l-position; 

and in (b) Rc is pyrid-2-yl, pyrid-3-yl or pyrid-4-yl) ; 
(ii) c is 2 and R^ is pyrid-2-yl, pyrid-3-yl or pyrid-4-yl; 

10 (iii) s is 1; 

(iv) Rt is piperidin-4-yl which may bear a methyl, ethyl or 
2-propyl substituent at the l-position; and 
(V) Rh is phenyl which may bear one or more R3 substituents 
independently selected from, for an ortho or a para 

15 substituent: C1.5 alkyl, fluoro, chloro, dif luoromethyl, 
trifluoromethyl, methoxy, dime thy 1 amino , methyl sulphonyl, 
and Ci-2 acyl, and for a meta substituent: fluoro, chloro 
and methyl. 

18. A compound as claimed in Claim 17, in which 
20 -L-Lp(D)n is 

/I 

Zr-Z2 

in which Rh is phenyl which may bear an ortho and/or a para 
substituent independently selected from, for an ortho: 
methyl, fluoro, chloro, methyl sulphonyl and acetyl, and for 
25 a para substituent: methyl, fluoro, chloro, methoxy and 
dime thy 1 amino; 

Zi is S, Z2 is CH, h is 0; or 

Zi is NH, Z2 is N, h is 1. 





^ 00111 



254 



19. A compotind as claimed in any one of Claims 13 to 18, in 
which R3 is selected from hydrogen, hydroxyl, 
methoxy, ethoxy, methyl, ethyl, propyl, 2 -propyl, butyl, 2- 
butyl, t -butyl, pentyl, 2-pentyl or 3-pentyl, 
5 isopropylaminomethyl , dimethylaminomethyl , 

diethylaminomethyl, dimethylaminoethyl , acetyl, 
hydroxymethyl, hydroxyethyl , carboxy, methoxymethyl, 
methoxycarbonyl , ethoxycarbonyl , methylaminocarbonyl , 
dimethylaminocarbonyl , aminomethyl , aminocarbonyl , 

10 methylamino, dimethylamino, ethylamino, formylamino, 

acetylamino, amino, fluoro, chloro, cyano, nitro, thiol, 
methyl thio, methylsulphonyl, ethyl sulphonyl, 
isopropyl sulphonyl, methyl sulphenyl , 1,2, 4-triazol-2-yl , 
l,2,4-tria2ol-4-yl, l,2,3-triazol'-4-yl, 1,3-imidazol-l-yl or 

15 1,3- imidazol - 4 -yl , tetrazol - 1 -yl , tetrazol - 5 -yl ; . 

methylsulphonamido, ethylsulphonamido, propyl sulphonamido, 
methylaminosulphonyl , ethylaminosulphonyl , 
propylarainosulphonyl , amino sulphonyl , trif luoromethoxy , 
trifluoromethyl and trichloromethyl . 

20 

20. A compound as claimed in Claim 13, in which Lp is 
selected from 
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where Rg represents H, OMe, S02Me, F, cyano, amido, amino, 
N02/ CI or OH; and Ri is hydrogen or (l-6C)alkyl. 

5 21. A compound as claimed in Claim 13, in which Lp 
represents 




(K) 

wherein X2 is halo, hydrogen, amino, nitro or CONH2. 

10 

22. A compoxind as claimed in any one of Claims 1 to 21, in 
which R2 represents: 

(i) phenyl optionally being substituted in the 3 
and/or 4 position by halo, nitro, thiol, haloalkoxy, 

15 hydrazido, alkylhydrazido, amino, cyano, haloalkyl, 
alkylthio, alkenyl, alkynyl, acylamino, tri or 
dif luoromethoxy, carboxy, acyloxy, MeS02- ^1' 
optionally substituted at the 6 position by amino, hydroxy, 
halo, alkyl, carboxy, alkoxycarbonyl , cyano, amido, 

20 aminoalkyl, alkoxy or alkylthio; 

(ii) naphth-2-yl optionally substituted at the 6 or 7 
position by halo, haloalkoxy, haloalkyl, cyano, nitro, 
amino, hydrazido, alkylthio, alkenyl, alkynyl or R^j and 
optionally substituted at the 3 position by amino, hydroxy, 
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halo, alkyl, carboxy, cyano. amido, aminoalkyl, alkoxy or 
alkylthio; 

(iii) isoquinolin-7-yl, indol-5-yl, indol-6-yl, 
indazol-5-yl. indazol-6-yl, benzothiazol-6-yl or 
benzisoxazol-5-yl optionally substituted at the 3 position 
by halo, haloalkoxy, haloalkyl, cyano, nitro, amino, 
hydrazido, alkylthio, alkenyl, alkynyl or Ri j ; 

(iv) benzimidazol-5-yl or benzothiazol-6-yl optionally 
substituted at the 2 position by amino; 

(V) thien-2-yl or thien-3-yl optionally substituted at 
the 4 or 5 position by halo, haloalkoxy, haloalkyl, cyano, 
nitro, amino, hydrazido, alkylthio, alkenyl, alkynyl or Ri; 

(vi) 3,4-methylenedioxyphenyl, 2,3-dihydroindol-6-yl, 
3,3-dichloro-2-oxo-indol-6-yl or i-methyl-3-aminoindazol-5- 

yl; 

(vii) benzothiazol-2-yl, imidazoU, 2-a]pyrimidin-2-yl 
or tetrahydroimidazo [1 , 2 -a] pyrimidin-2-yl ; 

(viii) pyrazol-2-yl optionally substituted at the 5 
position by halo, haloalkoxy, haloalkyl, cyano, nitro, 
amino, hydrazido, alkylthio, alkenyl, alkynyl or Ri; 

(ix) pyrid-2-yl optionally s\abstituted at the 5 
position by halo, haloalkoxy, haloalkyl, cyano, nitro, 
amino, hydrazido, alkylthio, alkenyl, alkynyl or Ri; 

(x) pyrid-3-yl optionally substituted at the 6 
position by halo, haloalkoxy, haloalkyl, cyano, nitro, 
amino, hydrazido, alkylthio, alkenyl, alkynyl or Ri; 

(xi) benzofur-2-yl optionally substituted at the 3 
position by amino, hydroxy, halo, alkyl, carboxy, cyano, 
amido, aminoalkyl, alkoxy or alkylthio and at the 5 or 6 
position by halo, haloalkoxy, haloalkyl, cyano, nitro, 
amino, hydrazido, alkylthio, alkenyl, alkynyl or Ri j ; 
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(xii) indol-2-yl optionally substituted on the indole 
nitrogen atom by alkyl and optionally substituted at the 5 
or 6 position by halo, haloalkoxy, haloalkyl, cyano, nitro, 
amino, hydrazido, alkylthio, alkenyl, alkynyl or j ; 
5 (xiii) indol-6-yl substituted at the 5 position by 

amino, hydroxy, halo (such as fluoro or chloro) , alkyl, 
carboxy, alkoxycarbonyl , cyano, amido, aminoalkyl, alkoxy or 
alkylthio and optionally substituted at the 3 position by 
halo (such as chloro), haloalkoxy, haloalkyl, cyano, nitro, 

10 amino, hydrazido, alkylthio, alkenyl, alkynyl or j ; or 

(xiv) benzo[b] thiophen-2-yl optionally substituted at 
the 3 position by amino, hydroxy, halo, alkyl, carboxy, 
cyano, amido, aminoalkyl, alkoxy or alkylthio and at the 5 
or 6 position by halo, haloalkoxy, haloalkyl, cyano, nitro, 

15 amino, hydrazido, alkylthio, alkenyl, alkynyl or j . 

23. A compound as claimed in Claim 22, in which R2 
represents : 

(i) phenyl optionally being substituted in the 3 
20 and/or 4 position by fluoro, chloro, bromo, iodo, nitro, 
difluoromethoxy, trif luoromethoxy, amino, cyano, 
trifluoromethyl, methyl thio, vinyl, carboxy, acetoxy, MeS02- 
, hydroxy, methoxy, ethoxy, methyl, methoxycarbonyl , 
methylamino, ethylamino or amido, and optionally substituted 
25 at the 6 position by amino, hydroxy, fluoro, 

methoxycarbonyl, cyano or aminomethyl (preferably phenyl 
substituted in the 4 position by chloro, amino, vinyl, 
methylamino, methyl or methoxy, optionally at the 3 position 
with amino or hydroxy, and optionally at the 6 position with 
30 amino or hydroxy) ; 
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(ii) naphth-2-yl optionally substituted at the 6, 
position' by hydroxy and optionally substituted at the 3 
position by amino or hydroxy; 

(iii) isoquinolin-7-yl, indol-5-yl, indol-6-yl, 
5 indazol-5-yl, indazol-6-yl, benzothia2ol-6-yl or 

benzisoxazol-5-yl optionally substituted at the 3 position 
by chloro, bromo, amino, methyl or methoxy; 

(iv) benzimidazol-5-yl or benzothiazol-6-yl optionally 
substituted at the 2 position by amino; 




(v) thien-2-yl or thien-3-yl optionally substituted at 
the 4 or 5 position by methylthio, methyl or acetyl; 



( vi ) 3,4 -methylenedioxyphenyl , 2,3 -dihydroindol - 6 -yl , 
3,3-dichloro-2-oxo-indol-6-yl or l-methyl-3-aminoindazol-5- 

yl; 

15 (vii) benzothiazol-2-yl, imidazo [1, 2-a] pyrimidin-2-yl 

or tetrahydroimidazo [1 , 2 -a] pyrimidin- 2 -yl ; 

(viii) pyra2ol-2-yl substituted at the 5 position by 
methyl ; 

(ix) pyrid-2-yl optionally substituted at the 6 
20 position by chloro; 

(x) pyrid-3-yl optionally substituted at the 4 
position by chloro; 

(xi) benzofur-2-yl optionally substituted at the 3 
position by chloro, methyl or methoxy, at the 5 or 6 

25 position by methyl and at the 6 position by methoxy; 

(xii) indol-2-yl optionally substituted on the indole 
nitrogen atom by methyl and optionally substituted at the 5 
or 6 position by fluoro, chloro, bromo, methyl or methoxy; 

(xiii) indol-6-yl substituted at the 5 position by 

30 chloro, fluoro or hydroxy and optionally substituted at the 
3 position by chloro or methyl; or 
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(xiv) benzo [b] thiophen-2-yl optionally substituted at 
the 3 position by fluoro, chloro or methyl, and optionally 
substituted at the 5 or 6 position by fluoro, chloro, 
methyl, hydroxy, or methoxy. 

5 

24. A compound as claimed in any on of Claim 23, 

in which R2 represents indol-6-yl optionally substituted at 
the 3 position by chloro, bromo, methyl or methoxy or indol- 
6-yl substituted at the 5 position by chloro, fluoro or 
10 hydroxy and optionally substituted at the 3 position by 
chloro or methyl. 

25. A compound of formula I as claimed in Claim 1 and named 
in any one of the Examples herein, or a physiologically 

15 tolerable salt thereof. 

26. A process for the preparation of a compound of formula 
I as claimed in Claim 1, or a physiologically tolerable salt 
thereof, substantially as described in any one of the 

20 Examples herein. 

27. A pharmaceutical composition, which comprises a 
compound as claimed in any one of Claims 1 to 24 together 
with at least one pharmaceutically acceptable carrier or 

25 excipient. 
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Abstract 



r 



Compounds of formula (I) 

(I) 

„here R2, each X, L, Y, Cy, Lp, D and n are as defined in 
the specification, are serine protease inhibitors useful as 

antithrombotic agents. 



